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Figure 1. The national R&D effort

Expenditures for research and development = 130.8 billion, 1989 (est.)
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figun92. National R&D funding by source

[Dollars in millions]

Average annual rate of change

(Constant (1982) dollars)'
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Figure 6. Federal !t&D obligations by major agency
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1979

1989

(est.)

Figure 7. Federal R&D obligations by major performer

(Billions of dollars)
Current dollars
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Rgurts 8. Fsdsral obligations for basic rsssarch by major timid cf sclanco/onginsoring
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Figure 9. Federal obligations for basic research by major agency
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Figure 10. Federal obligations for basic research by major performer

(Billions of dollars]
Currenl dollars Conslant (1982) dollars'
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Figure 11. Industrial R&D expenditures by source of funds

+Based on GNP onpbcd pnce debate,
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Figure 13. Company R&D expenditures and R&D/sales ratio of six leading Industries

Billions of dollars
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Other nonprofit institutions (6%)

NonFederal
(40%)

1988

Figure 14. Academic R&D expenditures by scurce
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Figure 15. Academic R&D expenditures by character of work

Bt Mons of dollars
10 10

Average annua rate of cha ge

Current dollars Constant (1982) dollars'

Eras c

research

Applied research

and development

fias,c
research

10 4% 0 8%

Apphed research

and development

1975 89

1968 1975

Current dollars

1989 (est )

'Based on GNP now pnce deflator
SOURCE NitIONJ Sutra acondaton
A004404 aita may be coumed he', times 8 Kenn SOS, tel (202) 611 4677

1968 1975

Constant (1982)'

1989 (est )

23

16



Mathematical sciences (1%)
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Other sciences (2%)

Computer sciences (3%)
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Environmental
sciences
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Figure 16. Academic R&D expenditures by field: FY 1987

Total: $12.0 billion
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Figure 17. Federal obligations 'A universities and colleges by type of activity'
[Dollars in millions]
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Figure 18. EMployed scientists /engineers by field: 1988 (est.)

Scientists/engineers total = 5.5 million
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Figure 19. Scientists and engicars by field and citizenship: 1986

SOURCE NItoNlil Some Founclibon
Aoch lanai intarnabon rety be ottt,neo Iran Motel i C Wey SRS lel 202) 634 4664

28 21



Figure 20. Employed scientists and engineers by sector: 1988 (est.)

Scientists /engineers,
total = 5.5 million
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Other (10%)

Academia (14'4)

Federal Goverment (8%)

Other (13%)

Academia (24%)

Scientists = 2.6 million

Academia (4%)

Federal Goverment (8%)

Other (8%)

Industry (55%)
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Figure 21. Employed scientists and engineers by primary work activity: 1988 (est.)

Teaching (8%)

Managemer: (27%)

Teaching (14%;

Management (25%)

Scientists / engineers
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Teaching (2%)
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SOURCE National SOW. Couritilben
Additional data may 0 4 MUM from Mo.* Gamy, IRS, 11 t202) 634 4664 23



Figure 22. Employed scientists and engineers by highest degree: 1986

Scientists/ engineers
total = 4.6 million

Other (6%)

Doctorate (13%)

Master's (24%;

Other (1%)

Doctorate (23%)

Master's (24%)
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Figure 23. Doctoral scientists and engineers by field and citizenship: 1985

'Too tow cases 10 *goat°
SOURCE Nattonal Soeoce foundation
AO0d,owal mlormatoo may ta ottamed from MKRael F Crowley. SRS Tel (202) 634 4664
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Scientists = 334,500

Computer specialists (4%)

Mathematical (5%) /\

figure 24. Employed doctorates In science and engineering by field: 1985

Scientists/engineers total = 400,400

Engineers = 65,900
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(10%)

.1001uoes enwonmeital svenbsts S wont of total svent,sts
01rc1o0es psycho:el:pus 16 potent 01 MU venbsts
ROSE Because of reveling comocoems may not 4E0 to totals
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Figure 25. Women and

Scientists

Engineers

Professional

workers

0

0

racial minorities as a proportion of all employed scientists, engineers, and professional workers
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Technical Nark force of total of total of total of total

Professional workers NA NA 7 NA

Total scientists and
engineers 2 5 2 5
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Engineers 1 4 2 5
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NOTE NA not orafforoft
SOURCES Nattrof SMooco foundaten. SAS, and appannwl d ubor
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Figure 26. Retention rates for U.S. citizens, fifth grade through receipt of science/enginearing (S/E) doctorate: 1966-87

Of the 4,000,000
U S 5th -grade pupils

77% graduated from
high school

46% entered college

7% received S/E
bachelor's degrees

2% entered S/E
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0 4% received
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20 40
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60 80 100

0 20 40 60 803J
NO1E Calcutanom are bawl on conoartsons Ni catenates for ervotunent and degree awards to U S omens or.ay .
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Figure 27. Bachelor's degrees awarded in major science/engineering fields

Percent change

140

1976 1981 1986

140
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Figure 28. Master's degrees awarded in major science/engineering fields

1976 1981

Science/engineering, total 54,747 54,811

Engineering, total 16,170 17,373

Sciences, total 38,577 37.438

Life sciences 9,823 9,731
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Figure 29. Doctor's degrees awarded in major science /engineering fields

Percent change
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1977 1982 1987
50
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Rgure 30. Full -time science/engineering graduate students In doctorate-granting Institutions by source of major support

Percent of total
60

50

40

30

20

10

60

Total, all sources

Federal Government

Institutional support
Other outside support
Self-support

Federal Government Institutional support

SOURCE Nid000l Sono FccoOnon SRS
Madams! data may Ds obt4Mod from Mary A GoRalay, SRS T41 (202) 6344787

_ _01n6r outside support

1'
OP

Self-support

32



"to

Figure 31. Full-time science /engineering graduate students in doctorate granting institutions by type of major support

Percent of total
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Type of support 1975
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1986 1987
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Figure 32. Full-tlmn science/engineering graduate students in doctorate-granting institutions by field and citizenship

Thousands
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Figure 33. Scientists and engineers engaged In R&D per 10,000 labor force by country

Per 10,000 labor force
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7gure 34. Scientists and engineers engaged in research and development by country: 1965-87
[In thousands]

el

NA - Not available

NOTES Table includes at scientists and engineers engaged in research and development on a full time bests except Japan, whose data include persons primarily
emVoyed in research and deve/oPment in natural sciences and engineering and the United Kingdom whose data include only the Government and industry sectors The
figures for West Germany increase:lin 1979 ra dart because ce InCre Sed coverage Or snot and medium enterprises not surveyed in 1977 The figures for Rance increased
in 1981 ;n pad OA 10 a re evatuatco of unorlfSiry research 'Hods Data are estimated by the National Science Foundation for the following couplesand years France

1986 and 1987 We trmany, 1978 1980 1982, 1984, 1986 and 1987. United Kingdom 1984
SOURCES National Science Foundation. SOS. Oegtenisabcn for Economic Co operation and Development and national Pantry data Data for the Soviet Union were pro

Wed by Robert CampOell, Indiana Unnersdy and Harley kizer. Georgetown Unwersity
Addrhonal data may be obtained from Jennaer Bond, SRS. Tel (202) 634 4640
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Figure 35. R&D/GNP by country
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Figure 36. National expenditures on research and development' by selected countries: 1980.87

'Gress exPenVures f07 PerfamanCe of R&D rntruding assocsileb (Oda' elPendrtures except for the United Stares i here total moat
excenbitbre data are ribn available

'Conversions of foreign currencres to U S bOra's are calculaieb based on OECD Purchasing power parity exchange rates Constant 1982

boiliars are based on U 5 DeDarernem of Commerce GNP moiled once deflators
Data for 1987 are nitcmil estimates

SOURCES National Science Foundation SRS Organisation for Economic Co operation and Development and national sources
AdOnonal Data may oe °Cita ned from Jennter Bond SRS Tel 1207) 534 4640
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Figure 37. U.S. patents granted to U.S. and foreign inventors by year of application

Thousands (Estimated)
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Rgure 38. U.S. receipts and payments of royalties and license fees associated with unaffiliated residents of selected countries
itAdlions of dollars: constant (1982)1

'GNP ampiod price dettatofs used to cowl current to constant 1982 dotars
NOTE NA . Not mist*
SOURCE U S Department at CONTIVCI, Bureau of Economic Analysts opubtished data
Additional data may to obtaned from Cams Kroyteosch, SRS, Tel (202) 6311682 48

.,
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Figure 39. Foreign direct Investment in the United States

[Millions of dollars constant 1982')

'GNP .m04.01 Price 041141445 used N convert Current Wars t0 COnstant 1992 Wars

SOURCES U S DeDartmer1 Ccenrnerce Jureau of Ecurkeys AinalysiS Selected 04'a on U S Urea Irvestrne61A0road 1966 78 119801 Surrey o' Current Business

IF elsruaey 1981) Ps 50 51 and Surrey Current 8usoness )annual August issues)

Additanai data may be 00ta ncd from Caries Kruy150sch SRS Eel 12021 634 4682
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Figure 41. U.S. trade balance' in high - technology' and nonhigh-technology manufactured products, 1970-87

(Billions of dollars(
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Figure 42. Total foreign affiliate assets of U.S. corporations, as a percent of total parent assets: 1986
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Figure 43. Exports of high-technology' products as a percent of shipments: 1978-86

S Department of Commerce SOC 3 leurettoos
SOURCES U S Department of Commerce intereatanal Trade rfAnnstratern 11 S Trade Performence in 1983 and °oboe (June 1984) and unpublished clala Bureau of

the Census Stabs% s1 Abstract or ate LIMN SUMS 1986 119871 and Bureau 01 the Census Annual Survey of 44,01,C,Ve, 14W Of Pf0dur: S7udreerns1IA851ASI 21

January 1987 and prertus edttems
ACcutona' data may be oetalneo !reel Carlos Kruytbosch SRS Tel 12021 631 1582
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Figure 45. U.S. scientific and technical (S/T) publications as a percent of world S/T publications: 1986
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Other Science Resources Publications

NOTE: Except where otherwise noted, all publications in this list are in paper copy and may be obtained gratis from
the National Scienc Foundation, Washington, 0 C 20550

HIghiights

R&D r idq

"Economic Outlook and Corporate Mergers Campen Growth in Company R&D"
Industrial Biotechnology R&D Performance Increased an limated 12 Percent in 1987 :ci S1 4 Billion

"Non Federal Sources Lead Growth in Academic Researc nstrumentation Support"
"Real Growth in Academic R&D Spending Slowet. to 2% in FY 1987, Down from 9% in 1986
"Real Increase in 1988 National R&D Funds Estimated at Lowest Rate in Eleven Years"
"Universities Report Improvement in Computer and Physical Science Instrumentation, but Deterioration
in Engineering"

S/E Farsonnel

"Foreign Students Fueled 2% Rise in 1985 Graduate SLience and Engineering Fnrollment
More Recent Science and Engineering (S/E) Graduates Finding S/E Jobs"

"Recent.Doctorate Faculty Increase in Engineering and Some Science Fields"
"Scientists and Engineers Now Account for Over 4 Percent of Total U S Employment"
"Services Led in Private Industry Growth in Science; Engineering Jobs but Manufacturing Fiaounds and Tops
1 Million in 1987"

Detailed Stati3tical Tables

NOTE Data sets from most Detailed Statistical Tables reports are obtainable on both diskette and in paper copy,
and data sets from all Tables reports are available through the SRS Electronic Bulletin Board An SRS Number io
given for any title for which only a diskette is available, all nuhers given below are NSF Numbers except thost.
specified as SRS
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NSF No

88-311

88-306
88-319
88-314
88-303

87-316

87-306
88-310
87-310
87-313

F' 304
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R&D Funds

Academic Science/Engineering Graduate Enrollment and Support, Fall 1986

Academic Science/Engineering R&D Funds, Fiscal Year 1986
Federal Funds for Research and Development Fiscal Years 1986, 1987, and 1988. Volume XXXVI

Federal Support to Universities, Colleges, and Selected Nonprofit Institutions Fiscal Year 1986

S/E Personnel

Characteristics of Doctoral Scientists and Engineers in the United States 1985

Characteristics of Recent Science/Engineering Graduates 1986

Federal Scientists and Engineers Fiscal Year 1986

Immigrant Scientists and Engineers 1986

Science and En peering Degrees 1950.86 A Source Book

Science and Engineering Doctorates 1960.83
Scientists, Engineers, and Technicians in Manufacturing Industries 1983

Scientists, Engineers, and Technicians in Nonmanufactunng Industries 1984

Scientists, Engineers, and Technicians in Trade and Regulated Industries 1985

II S Scientists and Engineers 1988

Reports (analytical)

Note' All Reports are available in paper copy Additionally, selected tables from some of these Reports [designated
in the following list by an aste:isk) arl obtainable on diskette and through the SRS Electronic Bulletin Board

Overviews

Biotechnology Research and Development Activities in Industry 1984 and 1985

Foreign Citizens in U S Science and Engineering History, Status, and Outlook

Geographic Distribution of IndustrIal R&D Expenditures . rr 5'7

NSF or
SRS No

88-307
88-312
87-314
87-318

SRS 86-03
87.321
87.320
88.308
88.323
88-309
SRS 86-05
SRS 86 -D6

88-313
88.322

87-311
86-305 (rev
88-317
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International Science and Technology Data Update 1987

National Patterns of Science and Technology Resources 1987

Rofife3 Chemistry: Human Resources and Funding
Profiles Computer Science Human Resources and Funding

Profiles Electrical/Electronics Engineering Human Resources and Funding
Profiles Mechanical Engineering: Human Resources and Funding
Profiles Psychology. Human Resources and Funding
Science and Engineering Indicators 1987

Scientific and Engineering Research Facilities at Universities and Colleges 1988

Women and Minorities in Science and Engineering

NSF No

87-319*
88-305*
87.307
88-324
88-326
87-309
88.325
NSB 88-1
88-32r
88-301*

R&D Funds

Federal R&D Funding by Budget Function FYs 1987-89 88-315

International

The Science and Technology Resources of Japan A Co, )anson with the United States
The Science and Technology Resources of West Germany A Comparison with the United States

General References

A Guide to NSF Science/Engineering Resources Data

Project Summaries FY 1987

Project Jummaries FY 1988
Publications List 1977.87
Publications List 1978-88
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88-318
86-310

87.308
87-315

87-312
88.335
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